INTRODUCTION
Glutathione (GSH) S-transferases (EC 2.5.1.18) are a family of multifunctional proteins, largely cytosolic, non-specific enzymes catalysing the conjugation of GSH with a wide variety of xenobiotics (Boyland & Chasseaud, 1969; Jakoby, 1978) . GSH S-transferase acts as a 'triple threat' in the detoxification and subsequent removal of noxious agents (Chasseaud, 1979) . Much information is available regarding this enzyme in animal species, although it has been detected in plants, insects and micro-organisms with appreciably lower specific activity (Lau et al., 1980; Shishido, 1981; Wackett & Gibson, 1982; Cohen et al., 1986) .
Study of GSH S-transferase of Aspergillusflavus stems from its ability to synthesize the aflatoxins, a group of mycotoxins of which aflatoxin B1 (AFB1) is the most potent hepatocarcinogen (Newberne & Butler, 1969; Enomoto & Saito, 1972; Wogan, 1973; Krishnamachari et al., 1975) . The epoxidation of AFB1 by the microsomal cytochrome P-450 system is the activation pathway (Swenson et al., 1974) , while the formation of AFB1-GSH catalysed by GSH S-transferase is the major inactivation pathway for the electrophile AFB,-8,9-oxide (Degan & Neumann, 1978) . Recently, the specificities of various subunits of rat liver GSH S-transferases for the GSH conjugation of putative AFB,-8,9-oxide have been reported by Ketterer and co-workers (Ketterer et al., 1983; Coles et al., 1985) . They have shown that AFB1-8,9-oxide is a substrate for Ya-and Yc-containing GSH S-transferases. The Co-binding haemoprotein present in Aspergillus parasiticus (Bhatnagar et al., 1982) I To whom correspondence should be sent.
1-chloro-2,4-dinitrobenzene; DCNB, 1,2-dichloro-4-nitrobenzene; SLS, Vol. 254 567 (GAN) medium were made up according to Brian et al. (1961) , respectively.
Culture conditions
The Aspergillus strains were initially grown in bottles containing 50 ml of GPA medium for a period of 6-7 days. Spore suspensions (1.38 x 107-1.45 x 107 spores/ ml) were prepared in sterile double-distilled water and inoculated into flasks containing 100 ml of SLS medium. Flasks were incubated at 28 +1°C as stationary cultures and harvested at the end of the required growth periods. The fungal mycelium was separated, washed and used for the estimation of enzyme activity.
Preparation of fungal cytosol
Mycelia was treated with liquid N2 and then a 30% (w/v) homogenate was made by homogenizing in 10 mmphosphate buffer, pH 7.0 (containing 0.25 M-sucrose and 1.4 M-/J-mercaptoethanol). The homogenate was centrifuged at 12000 g for 20 min at 4 'C. The supernatant was centrifuged at 1000Og for I h to obtain the cytosolic fraction.
Protein was determined by the method of Lowry et al. (1951) , with bovine serum albumin (Sigma Chemical Co.) as standard. GSH S-transferase activity was assayed by the method of Habig et al. (1974) . For kinetic studies, initial velocity of the reaction was measured as a function of GSH concentration and expressed in terms of nmol of CDNB conjugated/min.
Aflatoxins were extracted with chloroform and separated by thin layer chromatography using 2 % (v/v) methanol in chloroform as solvent . Aflatoxin was eluted with methanol and estimated spectrophotometrically by the method of Nabney & Nesbitt (1965) .
RESULTS
The growth of all strains was exponential from 48 to 96 h and remained stationary thereafter (Fig. 1) . The toxigenic strains were found to possess significantly 1.5 -// /?higher GSH S-transferase activity than the non-toxigenic strains over the entire growth period studied (Fig. 2) . the toxigenic strain were substantially higher when the Time (h) mycelia were grown in SLS medium compared with GAN medium (Fig. 3) . The GSH S-transferase activity (Bhatnagar et al., 1982) presented (Lotlikar et al., 1980 (Lotlikar et al., , 1984 . The presence of GSH S-transferases in some fungi (Wackett & Gibson, 1982; Cohen et al., 1986) and in A. flavus (reported here) raises the possibility that this enzyme catalyses the conjugation of GSH to AFB1-epoxide. In this paper we have examined the relation of cytosolic GSH S-transferases from A..flavus to aflatoxin synthesis. Factors influencing aflatoxin formation, such as growth period, medium etc., always enhanced GSH Stransferase activity in the toxigenic strain. This finding suggested a correlation between the GSH S-transferase activity and aflatoxin production. Since the non-toxigenic strain produces no aflatoxin, these factors have little effect on its GSH S-transferase activity.
Induction of GSH S-transferase activity by a variety of drugs has been shown in several mammalian species (Mukhtar & Bresnick 1976; David & Nerland, 1983; Awasthi et al., 1984; Saito et al., 1984; Singh et al., 1985) . We have now shown the induction of this conjugating enzyme by endogenous aflatoxin in A. flavus (kinetic studies: Table 3 ). Similar results were obtained in rats with known inducers of GSH S-transferase, such as phenobarbital, butylated hydroxytoluene etc. (Kaplowitz et al., 1975) , thereby indicating that substrate affinity for A. flavus GSH S-transferase was not altered by the action of inducers. The data presented here clearly show a positive correlation between aflatoxin formation and GSH S-transferase activity. 
